3GPP TR 23.700-28 V0.1.0 (2022-02)
7
Release 18

	[bookmark: page1][bookmark: specType1][bookmark: specNumber][bookmark: specVersion][bookmark: issueDate]3GPP TR 23.700-28 V0.1.0 (2022-02)

	[bookmark: spectype2]Technical Report


	3rd Generation Partnership Project;
[bookmark: specTitle]Technical Specification Group Services and System Aspects;
Study on satellite access, Phase 2
[bookmark: specRelease](Release 18)

		

	[image: ]
	[image: 3GPP-logo_web]

	 

	[bookmark: warningNotice]The present document has been developed within the 3rd Generation Partnership Project (3GPP TM) and may be further elaborated for the purposes of 3GPP.
The present document has not been subject to any approval process by the 3GPP Organizational Partners and shall not be implemented.
This Specification is provided for future development work within 3GPP only. The Organizational Partners accept no liability for any use of this Specification.
Specifications and Reports for implementation of the 3GPP TM system should be obtained via the 3GPP Organizational Partners' Publications Offices.





	[bookmark: page2]

	[bookmark: coords3gpp]3GPP
Postal address

3GPP support office address
650 Route des Lucioles - Sophia Antipolis
Valbonne - FRANCE
Tel.: +33 4 92 94 42 00 Fax: +33 4 93 65 47 16
Internet
http://www.3gpp.org


	[bookmark: copyrightNotification]Copyright Notification
No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

[bookmark: copyrightDate][bookmark: copyrightaddon]© 2022, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
All rights reserved.

UMTS™ is a Trade Mark of ETSI registered for the benefit of its members
3GPP™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
LTE™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
GSM® and the GSM logo are registered and owned by the GSM Association



[bookmark: tableOfContents]
Contents
Foreword	4
1	Scope	6
2	References	6
3	Definitions of terms and abbreviations	6
3.1	Terms	6
3.2	Abbreviations	6
4	Architecture assumptions and Principles	7
5	Key Issues	7
5.1	Key Issue #1: Mobility Management enhancement with discontinuous satellite coverage	7
5.1.1	General description	7
5.2	Key Issue #2: Power saving enhancement for UE in discontinuous coverage	7
5.2.1	General description	7
6	Solutions	8
6.0	Mapping of solutions to key issues	8
6.1	Solution #1: Power Saving based on AMF awareness of coverage information	8
6.1.1	Description	8
6.1.2	Procedures	8
6.X	Solution #X: <Solution Title>	10
6.X.1	Description	10
6.X.2	Procedures	10
6.X.3	Impacts on existing nodes and functionalities	10
6.X.4	Solution evaluation	10
7	Overall Evaluation	10
8	Conclusions	10
Annex A: <Informative annex title >	11
Annex B: Change history	12

[bookmark: foreword][bookmark: _Toc93486470][bookmark: _Toc97108965]
Foreword
[bookmark: spectype3]This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall	indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should	indicates a recommendation to do something
should not	indicates a recommendation not to do something
may	indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can	indicates that something is possible
cannot	indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will	indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not	indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: scope][bookmark: _Toc93486471][bookmark: _Toc97108966]
1	Scope
[bookmark: references][bookmark: _Toc93486472]The scope of the TR is to investigate further 5GC/EPC enhancements to support satellite access using the work done in release 17 as baseline with the following 5GC/EPC areas for study:
-	Possible enhancements to support of Discontinuous coverage with the following areas of focus:
-	Architectural enhancements to support discontinuous coverage for mobility enhancement (e.g. paging enhancement).
-	Architectural enhancements considering prediction, awareness and notification of UE wake-up time, power saving optimizations.
[bookmark: _Toc97108967]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[3]	3GPP TS 23.502: "Procedures for the 5G system, Stage 2".
[4]	3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System".
[bookmark: definitions][bookmark: _Toc93486473][5]	3GPP TS 23.401: "General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access".
[bookmark: _Toc97108968]3	Definitions of terms and abbreviations
[bookmark: _Toc93486474][bookmark: _Toc97108969]3.1	Terms
[bookmark: _Toc93486475]For the purposes of the present document, the terms given in TR 21.905 [1], in TS 23.501 [2] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1] or in TS 23.501 [2].

[bookmark: _Toc97108970]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1], in TS 23.501 [2] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1] or in TS 23.501 [2].
<ABBREVIATION>	<Expansion>

[bookmark: clause4][bookmark: _Toc93486476][bookmark: _Toc97108971]4	Architecture assumptions and Principles
Discontinuous satellite coverage for satellite access in the context of this study is characterized by the fact that Uu interface is available for the UE less than 100% of the time, due to predictable patterns of satellite coverage.
The architecture for satellite access to 5GC as defined in TS 23.501 [2] is used as a baseline.
[bookmark: MCCTEMPBM_00000026]The architecture for satellite access to EPC as defined in TS 23.401 [5] is used as a baseline.
[bookmark: MCCTEMPBM_00000027]The solution defined for support of discontinuous coverage in EPC as defined in TS 23.401 [5] could be used as a baseline.
Solutions should be applicable to both EPS and 5GS. Discontinuous satellite coverage under EPC and 5GC interworking is not considered.
Solutions shall minimize the impact on 5GS and EPS system protocols.
[bookmark: _Toc97108972]5	Key Issues
[bookmark: _Toc97108973]5.1	Key Issue #1: Mobility Management enhancement with discontinuous satellite coverage
[bookmark: _Toc96677243][bookmark: _Toc97108974]5.1.1	General description
In Rel-17, Tracking Area and therefore RAT specific MME configuration has been introduced in EPS in order to allow support for discontinuous coverage for satellite access in EPS.
The key issue intends to study the essential issues for mobility management related to discontinuous coverage modelling. At least the following aspects need to be further studied:
-	Identify gaps in rel.17 solution designed in EPS;
-	Propose solution to resolve these gaps.
[bookmark: _Toc97108975]5.2	Key Issue #2: Power saving enhancement for UE in discontinuous coverage
[bookmark: _Toc96677245][bookmark: _Toc97108976]5.2.1	General description
For a UE using a NG-RAN that provides discontinuous coverage (e.g. for satellite access with discontinuous coverage), the UE may be out of network coverage at a certain time. The UE may then attempt to scan for available cell due to the UL traffic or NAS layer signalling, e.g. Periodic Registration. In Rel-17, the UE in EPS may deactivate the access stratum when there is no network coverage, however there might still be some additional issues, e.g. whether de-registration occurs due to any inconsistency of CM states between UE and CN and, the usage of eDRX in CM-IDLE state, etc.
Therefore, for power saving mechanisms, like MICO mode and eDRX in CM-IDLE state, how to apply the power saving mechanism to ensure that the UE does not attempt PLMN access when there is no coverage still needs to be studied.
The key issue intends to study architectural enhancement for UE in discontinuous coverage.
At least the following aspects need to be investigated:
-	Based on the coverage information of the UE:
-	whether and how to enhance the power saving mechanisms, e.g. PSM, MICO mode and eDRX in CM-IDLE state, in order to make sure that the UE:
-	does not attempt PLMN access when there is no network coverage, and
-	when there is network coverage the UE attempts PLMN access as needed e.g. to transfer signalling, transfer data or receive paging etc.
[bookmark: _Toc97108977]6	Solutions
[bookmark: _Toc97108978]6.0	Mapping of solutions to key issues
Editor's note:	This clause describes the mapping between solutions and key issues.
Table 6.0-1: Mapping of solutions to key issues
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[bookmark: _Toc97108979]6.1	Solution #1: Power Saving based on AMF awareness of coverage information
[bookmark: _Toc96677249][bookmark: _Toc97108980]6.1.1	Description
This solution resolves Key Issue #2 about the power saving enhancements for UE in discontinuous coverage.
In order to make sure the UE is kept in power saving mode without any uplink MO signalling request, this solution enhances the AMF to derive power saving parameters, e.g. eDRX parameters, periodic registration timer and the active time for MICO mode, based on the coverage information. Then only when UE is within the network coverage, the periodic registration update request would be initiated or the UE would wake up to monitor the paging occasion.
As the discontinuous coverage information it taken into account when determining the parameters for eDRX, MICO mode the existing procedures for reachability (including exposure), MT data buffering, etc can be reused.
Editor's note:	How to handle the case of the available eDRX cycles not being aligned with when the UE is in coverage is FFS.
[bookmark: _Toc96677250][bookmark: _Toc97108981]6.1.2	Procedures
Before moving the UE to CM-IDLE state, the NG-RAN or AMF may decide to trigger the AN release procedure based on the coverage information.
Editor's note:	Whether it is RAN, the AMF or either that triggers AN/S1 release based on coverage information is FFS.
Figure 6.X.2-1: high-level procedure for power saving enhancementUE
RAN
AMF
SMF
1. trigger AN/S1 release based on coverage info
2. N2 UE Context Release Request
5. (power saving parameters)
4. determine power saving parameters
9. Nsmf_PDUSession_UpdateSMContext
3. trigger AN/S1 release based on coverage info
UCU Procedure
6. N2 UE Context Release Command
7. AN Connection Release
8. N2 UE Context Release Complete

1.	If the RAN detects that the UE is about to be out of network coverage based on the coverage information, the (R)AN may trigger the AN release procedure to move UE into CM-IDLE state before entering the non-coverage area.
2.	The RAN may send an N2 UE Context Release Request message to the AMF.
3.	If the AMF detects that the UE is about to leave the current network coverage based on the coverage information, the AMF may trigger the AN release procedure to move UE into CM-IDLE state when the UE is still within the network coverage.
4.	AMF may determine the power saving parameters for the UE based on the discontinuous coverage information. The power saving parameters can be periodic registration timer, active time for MICO mode and the eDRX parameters. This is to make sure the UE is kept in power saving mode without waking up or any uplink signalling request when there is no network coverage.
Editor's note:	How to handle the case of UE mobility while IDLE and discontinuous coverage not being the same in the new location is FFS.
5.	AMF may trigger the UE Configuration Update procedure to update the power saving parameters.
6.	The AMF sends an N2 UE Context Release Command to the (R)AN.
7.	The RAN requests the UE to release the (R)AN connection. Upon receiving (R)AN connection release confirmation from the UE, the (R)AN deletes the UE's context.
8.	The (R)AN confirms the N2 Release by returning an N2 UE Context Release Complete (List of PDU Session ID(s) with active N3 user plane, User Location Information, Age of Location Information) message to the AMF.
9.	[Conditional] AMF to SMF: For each of the PDU Sessions in the N2 UE Context Release Complete, the AMF invokes Nsmf_PDUSession_UpdateSMContext Request in order to release N3 resources as defined in Clause 4.2.6 of TS 23.502 [3].
Editor's note:	The impact of the UE waking up to send MO traffic or signalling in the MICO/PSM sleep cycles and how to mitigate that is FFS.
[bookmark: _Toc23317651][bookmark: _Toc92987390]6.1.3	Impacts on services, entities and interfaces
RAN:
-	trigger AN release based on the coverage information for the UE.
AMF:
-	trigger AN release based on the coverage information for the UE.
-	configure the power saving parameters based on the coverage information for the UE.
[bookmark: _Toc97108982]6.X	Solution #X: <Solution Title>
Editor's note:	This clause describes a solution addressing one or more key issues identified in clause 5. The structure of the clauses can be adjusted. The list of key issues which this solution attempts to resolve should be clearly indicated.
[bookmark: _Toc97108983]6.X.1	Description
Editor's note:	This clause will describe the solution principles and architecture assumptions for corresponding key issue(s). (Sub) clause(s) may be added to capture details.

[bookmark: _Toc97108984]6.X.2	Procedures
Editor's note:	This clause describes high-level procedures and information flows for the solution.

[bookmark: _Toc97108985]6.X.3	Impacts on existing nodes and functionalities
Editor's note:	This clause captures impacts on existing 3GPP nodes and functional elements.

[bookmark: _Toc97108986]6.X.4	Solution evaluation
Editor's note:	This clause captures how each solution solves KIs and what other properties it may have.

[bookmark: _Toc97108987]7	Overall Evaluation
Editor's note:	This clause provides the evaluations of the solutions of clause 6.

[bookmark: _Toc97108988]8	Conclusions
Editor's note:	This clause provides the conclusions for the study.

[bookmark: tsgNames][bookmark: startOfAnnexes][bookmark: _Toc93486479][bookmark: _Toc97108989]
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